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according to altitude, and know that  it is not pesible for water to get 
hot enough to cook a n  egg on the  summit of a high mountain. I n  fact, 
this temperature of boiling water is a helpful guide in determining 
elevations of mountains, and is often so used. This helps us to under- 
stand wh i t  is that  articles of food whose cooking depends upon heat 
applied tzrough the medium of water requires a longer time for cook- 
ing in Albuquerque, where the temperature of boiling water is 202' F., 
than the same food would require at sea level, where the temperature 

, of boiling water is 212' F. The  va or of water contained in cooking 
food will also afford heat more slowfy. 

The extreme dryness of the  atmosphere of the Plateau has a marked 
hardenin influeqce upon many food substances, so that our farinaceous 
foods, suc% as beans, corn, etc., require to be left much longer in water 
before cooking in order that  they may be softened. 

We believe that the Weather Bureau observers on Pikes 
Peak were never able to boil their dried beans so as to make 
them palatable. As regards the action of baking eoda and 
of egg batter, it may be that the barometric pressure or the 
elastic resistance of the air (not its weight) determines to 
whak extent the disengaged carbonic acid gas shall expand 
and aerate the dough. 

--e-- 

SUDDEN TEMPERATURE CHANGES IN MONTANA. 

In  the MONTHLY WEATHER REVIEW for March, we give on 
page 115 the remarks of Mr. C. W. Ling concerning the sud- 
den changes of temperature on March 7 and 8, a t  Havre, 
Mont., followed by some remarks by the Editor. Fnrther 
contributions on this subject have been received from which 
we quote as follows. 

I n  the March report of the Montana section, Mr. E. J. 
Glass, gives the following quotation from the records of the 
observer a t  Kipp : 

An interesting meteorological phenomenon was observed here at  
1025 a. m., March 8. A strong chinook wind was blowing from the 
southwest, temperature, 40'. For an  hour previous a characteristic 
cold wave cloud had been visible in  the north, drifting rapidly east- 
ward, and a t  the  same time spreading slowly toward the  south. Sud- 
denly a huge mass of white fog-like cloud appeared in the southeast, 
moving at  a low altitude in a northwesterly direction with great rapiil- 
ity. At 10:50 a. m., when the  latter covered about one-third of the 
sky, the wind veered to north, and the meeting of the  three currents 
of air, one warm and moist, the  second a typical dry chinook, ant1 the 
third frigid in the extreme, caused an instantaneous precipitation of 
frost, amounting to 0.5 of a n  inch, and a fall in temperature from 40" 
to 9' in less than two minutes, while the sun was shining brightly. At 
2:15 p. m. the wind had backed to southwest and the temperature hac1 
risen to 39'. Chinook winds at Ovanclo and Yale. Ice in creeks bro- 
ken up in the vicinity of Wibaux. Farmers in western Montana are 
seeding. Plowing is being done over the State where the ground is 
free from snow. 

By comparing the above record with the observations a t  
Havre, Mont., and those a t  Helena, which are respectively 
150 miles east and southeast, the Editor is led to believe that 
it should be possible, with the assistance of our voluntary 
observers, to elaborate a complete system by which to foresee 
the approach of cold waves and Chinooks, or any other sud- 
den changes of temperature within 200 miles of the main 
Divide of the Rocky Mountains. Such a system can appar- 
ently derive but little help from observations on the high 
plateau west of the main Divide, including the western por- 
tion of Montana and the whole of Idaho, until we have 
solved the problem of reducing pressures a t  elevated stations 
to a common upper level. 

In continuation of this subject Mr. C. W. Ling again writes 
from Havre under date of May 14, as follows: 

I n  regard to the  sudden changesof temperature on March 7 and 8, and 
other similar chan e8 in temperature that occur here, I beg to state that 
I believe they are t u e  entirely to the conditionsassumed by the  atmos- 
pheric pressure, two lows or two low pressure areas of different energy 
and both bounded on the north by the same high would cause these 
alternate currents of warm and cold air. Any low moving eastward 
and causing an indrsught of air from the  Plateau region southwest of 
Havre produces dynamic heating, giving Havre a sudden rise in tem- 
perature and'southwest winds. 

No foehn procese occurs here with a south or southeast wind. The 
iecond low moving eastward allows the influence of the high to be felt, 
In which the temperature falls suddenly. If the movement of the 
lows is slow, the alternating changes in temperature caused by the 
:hinook and cold wave conditions will occur in this vicinity. 

The accumulation of cold air in valleys or lowlands that is felt often 
in driving over a hilly countr especially on a still night, no wind 
prevailing, could hardiy be a p p k d  as the cause of the sudden changes 
in temperature in this neighborhood even if this cold air WAS put in 
motion, for the  changes occur here when a fresh to brisk wind prevails. 

FIG. 8.-HAVRE. 

The sequence of events was about as follows: On the night of March 
j a low area was approaching Montana from the north Pacific coast. 
4t  the p. m. observation Havre and other stations to the northward 
tnd northeastward were well within the region of northeasterly winds. 
[n the  southwestern and southern portionsof Montana the winds were 
'rom a southerly quarter. The dividing line between the opposing 
wind systems must have extended diagonally across the State in a 
northwesterly-southeasterly direction. 

6'9 7" a'* 3" 

FIQ. ~.-WILLISTOX. 
At Havre the temperature began to rise slowly a t  10 p. m. of the 6th) 
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and continued to rise slow1 with wind steady from the northeast. Thc 
wind continued from that Zirection until 3:25 a. m. of the 7th) when i 
suddenly shifted to the southwest with increasing velocity and a sud 
den rise in temperature, as shown on the thermograph trace, fig. 3. 

The important point to note in this connection is the fact that tem 
perature rose 7' from 10 p. m. of the 6th to 3:25 a. m. of the 7th with 2 
wind blowing toward mountain slopes to the westward of the station 

Southwester1 winds and high temperatures prevailed until aboui 
12:30 p. m. of t i e  same day (7th) when the  wind shifted to a norther]) 
quarter with a cold wave. 

We may now consider that one of two thin s happened. First, I 
considerable body of warm dry air may have fecome detached fro= 
the parent low, which still lay to the westward of the  Rocky Mountains 
and moved eastward in the general circulation. I n  this event the irrup 
tion of cold air from the north was merely a return to the conditiom 
which had prevailed for some days before the approach of the low 
Second, we ma consider that the cold air from the north was the pre, 
dominating inluence, and that what was observed a t  Havre and Wil 
liston was the southern extension of a high area moving southeasterly 
from the British posseesion. 

I should have said before that the first fall in temperature, shown or 
the thermograph sheet, was not accompanied by strong winds. I n  facl 
there was very little wind durin the twelve hours that elapsed be. 
tween the advent of the first coyd wave and the return of the warm 
wave on the morning of the Sth. 

The rise in temperature, last mentioned, occurred in connection with 
the advance.of the original low, which had meanwhile reached Havre 
the second time. I t  advanced thence eastward and was followed by 
a cold wave, as shown by the thermograph eheets. The whole pro. 
cess, both a t  H m r e  and Williston, is beautifully shown by the instru. 
mental tracings in figs. 3 and 4. 

The essential difference between the  temperature curves at  Havre 
and Williston is in their steepnessor slope. The aid of dynamic heat. 
ing has been invoked to account for the sharp incline of the Havre 
curve with rising temperature. I wish to point out that the falls of 
temperature at  this station are about as sharp as the rises. 

Is it not largely a topographic rather than a dynamic effect in both 
cases 1 

The particular qualities which differentiate temperature changes al 
Havre from those of other regions are the suddenness of the change 
and the amplitude of the oscillation. It would seem as if a wall 01 
warm or cold air, as the case may be, ia transported bodil past the 
station much as a norther advances over the  lains of Oklagoma and 
Texas. While a part of the heat of the so-calred foehn wind is doubt- 
less due to compression, it would seem that by far the greater part is 
due to the original temperature of the air before crossing the main di- 
vide of the Rocky Mountains. 
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June 13 
June 10 

WEATHER FORECAST CARDS BY RURAL DELIVERY. 

In  the report of the Ohio section for March Mr. J. Warren 
Smith, Seption Director, advocates the possibility of distrib- 
uting daily weather forecast cards by the system of free de- 
livery mail matter in rural communities. The extension of 
the free delivery system to rural communities was undertaken 
some years ago by the Postoffice Department and is now 
recognized as of great benefit from a social, educational, and 
industrial point of view. Mr. Smith proposes to supply those 
farmers who request the daily weather forecast with postal 
cards delivered by the mail carriers whenever the latter start 
on their routes a t  the proper time. He finds that of the 49 
rural routes in Ohio, the average number of families served 
is 100. About four-fifths of the carriers leave the postoffice 
before 10 a. m. I n  some cases the routes are so long that the 
carriers must start  by 7 a. m., and are all day on the road, 
but a t  the greater number of places the carriers leave about 
9 a. m. I n  order to. test the value of the plan of Mr. J. War- 
ren Smith, the Chief of Bureau has authorized the forecasts 
to be telegraphed a t  Government expense to all the postoffices 
iu Ohio where the rural carriers start later than 10 a. m. As 
to the districts where the carriers start too early for this serv- 
ice it is recommended that farmers' clubs and institutes take 
into consideration the possibility of making better postal 
arrangements in order to secure the advantages of this service. 

ICE AND NAVIGATION AT ST. MICHAEL, ALASKA. 

Bulletin No. 40, by Lieut. D. H. Jarvis of the United States 
Revenue Cutter Service, contains additional notes for the 

-*- 

Alaeka Coast Pilot by the United Statee Coast and Geodetic 
Survey. It gives a table deduced from the records of the 
Alaska Commercial Company, showing the date when the ice 
first moved out of St. Michael Bay ; the first arrival from the 
Yukon River; the first arrival from the sea; the close of 
navigation, as determined by the first formation of ice in St. 
Michael Bay. 
6 3 O  5' north and longitude 1 6 2 O  west. It is on the southeast 
shore of Norton Sound, about 100 miles from the mouth of 
the Yukon and a little more from Cape Nome. Ths Coast 
Pilot says : 

The harbor of St. Michael, Norton Sound, is open to navigation, on 
an average, by the middle of June, the time of breaking up of the ice 
varying from about the last week of May to the last week June. The 
season of navigation usually closes in the latter part of October. 

The winds in summer are generally moderate; but during September 
and October gales are strong and frequent, northerly winds predomi- 
nating. These strong winds are of special importance to mariners on 
account of their effect on the height of the water; northerly and east- 
erly winds lower the water and southerly and westerly winds raise it. 
With northerly winds of long duration the amount of change niny be 
as much as 5 feet below mean low water. 

The location of St. hlichael is about latitude . 

The table above referred to is as follows : 
Ice coiiditwns at 191. Nichael, Alaska. 

Year. 
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June 17 
June 10 
June 17 

June 15 
June 8 
June 13 
June 
June 4 

June 7 
June 14 
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June 19 
June 2'7 
June P2 
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July 1 
June 22 
June 28 
June 19 
June 24 
June 22 

dune 24 
June 20 
Juue 20 
Juue 25 
July 4 
July 13 
June 29 
June I8 
Juue 24 
June 25 
June 2! 

June 26 
June 13 
June 17 

......... 

July 4 

O c t .  O c t .  21-25. 18-P2. 

O c t .  W E. 
Nov. 7. 
O c t .  23. 
Nov. 6. 
Oct. 6. 

O c t .  5-2. 
O c t . 2 9 - N o v . 6 .  
O c t .  8'2-31. 
Nov. 10-16. 
O c t . % - N u r .  9. 
Nor. 6. 

NOT. 4 .  

Oct.  26. 
OCt. 24-NOT.4. 
N o r .  2. 
O c t .  18-21. 
Oct .  W-31. 

oct. 2,9. 

The above table of ice conditions presents us with one of 
those general climatological characteristics that should ap- 
parently give ue a sort of summary of the climatic conditions 
D f  each semen. It ie said that the rains on the coasts of Cali- 
fornia and Oregon have some connection with atmospheric 
:onditione over Alaska. The preceding table may, therefore, 
Eurnish a basie for studies in this direction. 

The last few pages of this eame Coast Survey bulletin are 
devoted to the Arctic Ocean north of Alaska. Our knowledge 
of the meteorology of this region is so slight that every scrap 
3f information is of value. The perusal of these pages by 
Lieutenaut Jarvis suggests that  this region is not so liable to 
3evert) cyclonic storms as it is to severe winds of the straight 
line type. The immense field of pack ice, whose border is 
rarely more than 20 miles north of the coast, drifts to and 
Fro, obedient to the general resultant of the winds that pre- 
vail over an indefinite region northward, eastward, and west- 
ward. This drift of the pack differs, however, from that which 
would occur if the ocean beneath it were of great depth ; the 
3hallow water is driven by it in confused currents hither and 
thither and acts like a buffer, retarding the ice, but is itself 
dso forced outward in all directions. Therefore vessels drift 
to and fro with the greatest irregularity, while the foot of the 
pack merely moves north or south. In  general the great ice 


